A statistical generalizability analysis gauges the degree to which a single assessment of a parameter successfully estimates that measure over repeated assessments for that individual. The generalizability of enumerative and functional immune parameters was estimated for two species of macaque monkeys assessed every 3 months between 18 and 42 months of age. Subjects were cross-balanced by species (bonnet, Macaca radiata, n = 22; pigtail, Macaca nemestrina, n = 21), sex (male, n = 21; female, n = 22), and brief early maternal separation with reunion (control, n = 21; separated, n = 22). Cell subset analysis showed the best generalizability (35-69%). Natural cytotoxicity also performed well (44-70%), but when computed on a lysis per cell basis, removing the effect of cell phenotype, it was less stable (15-48%). For most immune parameters, at least 5 assessments would be necessary to establish conventionally reliable (0.80) characterizations of long-term, stable individual differences in immunity, and three for minimally reliable (0.60) characterizations. More reactive parameters, as well as more behaviorally reactive species, yielded more generalizable results. Cell subsets that are typically most sensitive to acute stress (CD8, CD16) were more stable than other subsets (CD4, CD20). Behaviorally reactive species (pigtail) yielded more stable natural cytotoxicity results than the less reactive species (bonnet). Sex and rearing condition (early, brief maternal separation) did not substantially affect generalizability, although females tended to generate more stable results than did males.
Introduction
Individual differences in immunoregulation as well as environmental events that reset immune set points (Coe and Lubach, 2000) are of considerable interest in understanding brain, behavior, and immune relationships (Kemeny and Laudenslager, 1999) . Stable individual differences in immune responses are relevant to a wide array of phenomena, including personality, temperament, sex, early life experiences, interventions, and so on. However, it is often unclear how many times an immune parameter should be measured in order to fully characterize that measure for the individual. Investigations of relationships between immunity and stable individual differences due to personality, temperament, sex, and early experiences may often assume that point assessments of immunity generalize to weeks, months, or years surrounding the assessment. In point of fact, single time point assessments only reflect a snapshot of the features of the very complex and changeable systems under investigation. Generalizability analyses gauge the degree to which a single assessment does so successfully.
Generalizability theory provides estimates of what percentage of a single value or assessment is due to the individual, the point in time, or idiosyncratic interactions between the two by using variance estimates from ANOVA or similar models (Brennan, 2001; Shavelson and Webb, 1991) . These estimations provide, first, the ability to discern whether a specific measurement is adequate in terms of its ability to generalize to a time frame of interest, and, second, the number of measurements over that time frame that would be necessary to reach an adequate level of generalizability.
Two studies -one with humans and one with rhesus macaqueshave examined the generalizability of immunological markers. Fletcher et al. (1992) found that proliferative responses to PHA and PWM were highly generalizable across 2 weeks, with 74-86% of variance in results due to individuals; the remainder of the variance was due to idiosyncratic differences between people across visits. Segerstrom et al. (2006) , however, found that generalizability of proliferative responses in rhesus macaques (Macaca mulatta) was much lower across a longer span of time (7 months to 1 year), with 26-30% of variance due to individuals. In addition, only 25-39% of variance in NKCC was due to stable differences between individuals; 41-63% was due to idiosyncratic differences between individuals across 4-week intervals. As a result, as few as 4 and as many as 10 assessments were required to reliably assess NKCC and accurately identify
